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(S^TiUet APPARATUS AND ASSOCIATED METHOD FOR PADDING A tKENCH 




(57) Abstract 

A medKxl of padding a trendi (12) includes the st^ of automatically gadiering at least a poition of spoil (74) witfi a padding 
machine (10) from die bemi (8) of a tiendi (I2X automatically pulverizing at least part of the spoil (74) to fonn a poWerized materia] (82X 
and automatically conveying the pnlverixed material (82) to tfie tiendi. Hie gatfaezed material can be sepamted into at least two grades of 
material, only one of die grades of material (78) being pulverized, anodier <rf die grades of material (76) being recomed to die bemi (8) 
The pulverized material can be coHeded foruse as a sandblasdng sand. 
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5 APPARATUS AlW ASSOCIATED METHOD FOR PADDING A TRENCH 

BACKGROUND OF IHE INVENTION 

Undoiground pipdinea are a vital component of fbe petroleum industiy, and new 
pipelmes are oontimioualy being constnictedaU around the ywrld. In many cases, new 
pipleines are built in extreme climates or undeveloped r^ns ranging fiom the dense jungle 
10 to the barren desert Because of the variety of duiUenges feoed in the laying of pipldne and 
the need to ensure the continued integrity and opeiability of the pipeline, what would appear 
tobe asin4>le operation of dicing a trench and burying a pipeline is actually extremely 
oanq)iex. 

As a pipleine is laid in a trench, care must be taken that tiie pipe's cathodic coating, 
15 vrfiich protects the pipe fix)in rust and corrosion, is not damaged. Rocks and otfier objects 
normally found in the material excavated from the ttench pose a threat to the integrity of this 
coating. Thus, it is necessary to surround the pipe with a 'padding* of fine material such as 
sand or sifted soil to protect the pipe before the treach is filled. 

One mediod of sillying padding material to a p^jcline construction site is to 
20 transport pad<fing material to tiie consttuction site. This oftenieqmres the hauling of heavy 
materials over long distances and roi^ temnn, adding significantly to the costs of pipeline 
construction zad demanding excessive expenditure of time and eSait Machines have been 
developed to manu&cture some of the padding material on-site by processing the excavated 
matoial, known as spoil, to separate ovosized materials fi»m the fine materials and returning 
2S the fine materials to the trench as paddmg. See, for Ncample. U.S. Patoits 4,948,299 to 
Cionk, Jr. et al. and 4.912,862 to Bishop et al. 

In addition, to enhance or enable tfie proper weldmg of jmnts between adjacnit 

sections of i»pe hi a pipeline, the sur&ee of flw pipe in a regicm about a joint is sandblasted 
prior to a welding operation. This i»ocess requires substantial amounts of sand, and there are 

30 many trench sites throughout the world, for exainple, in rocky locales or frozen tundra 

regions, where it is fanpossible to siil enough fine material for sandblasting die pipeline joint 
areas. At these sites, wet sand is hauled finm beaches and dried prior to sandblasdng. Thisis 
a lab<»ious and esqiensive process, particulariy v/tien the pipelme construction sites are &r 
fimn any beadles. 
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5 OBJECTS OF TEIE INVENTION , 

An obj ect of ttie present invemioa is to provide an qsparatus and an associated method 
for padding a trench. 

A more particular object of flie present invention is to provide such an apparatus and 
method that reduces or altogether elimmates the need to transport padding materials to a 
10 pipeline construction site. 

A further object of the present invention is to provide such an aj^atus and method 
that reduces or altogether eliminates the need to transport sandblasting sand to a pipeline 
construction site. 

Yet another object of the present invention is to provide such an ^paratus and method 
15 vrhich can operate in conditions v*ere sifting along is not sufficient or viable, v^ere 

pulverization is necessary to provide the required amount of fill, owing to the nature of the 

material being processed. 

A related object of the present invention is to provide such an aparatus and method 

that simplifies the process of pipeline construction, thereby teducii^ construction costs and 
20 construction time, 

SUMMARY OF THE INVENTION 

An apparatus for padding a trench in accordance with the present invention comics 

a vehicle frame adapted for movement along the berai of the trench. An assembly is mounted 

to a front end of the vehicle fi:ame for picking up excavated material from the berm. A 
25 pulverizing assembly is provided on the vehicle frame for pulverizii^ at least a portion of the 

excavated material to form a pulverized material, and the vehicle frame is further provided 

with an assembly for for transporting the excavated material 6om the picking assembly to 

pulverizing assembly. A conveying assembly is mounted on the vehicle frame for conveying 

the pulverized material to tiie trench. 
30 According to one embodunent of the present invention, the vdiicle frame is furtfier 

provided witii a collecting ^paiatus for coUecting at least a portion of the pulverized material 

for use as a sandblasting sand. 

Pursuam to an additional embodiment of tiie present invention, the pulverizing 

assembly comprises a separator for separating tiie excavated material into at least two grades 
35 of material, a crusher having an inlet and an outlet, and delivering componentry for delivering 

one of the grades of material from tiie separator to tiie inlet of flie crusher. 
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5 OBJECTS OF THE INVENTION . 

An oyett of the preseiu invention b to provide an iqjpaiato 
for padding a trench. 

A more particular ol^jea of the present invention is to provide such an apparatus and 
method that reduces or altogether eliminates the need to transport padding materials to a 
10 pipeline construction site. 

A fiirther object of the present invention is to provide such an £q>paiattis and method 
tiiat reduces or altogether eliminates the need to transport sandblasting sand to a pipeline 
construction site. 

Yet another object of the present invention is to provide such an apparatus and method 
15 which can operate in conditions vrfiere sifting along is not sufficient or viable, wtere 

pulverization is necessary to provide the required amount of fill, owing to the nature of the 
material being processed. 

A related object of the present invention is to provide such an aparatus and method 
that simplifies the ptoceas of pipeline consttuction, fliereby reducing construction costs and 
20 construction time. 

SUMMARY OF THE INVENTION 

An apparatus for paddmg a trench in accordance with the present invention comprises 
a vehicle frame adapted for movement along the bermof the trench. An assembly is mounted 
to a fifont end of the vehicle frame for piddi^ up excavated material from tite berm. A 
25 pulverizing assembly is provided on the vehicle frame for pulverizing at least a portion of the 
excavated material to form a pulverized material, and Uns vehicle frame is further provided 
with an assembly for for transporting the excavated material from tiie picking assembly to 
pulverizing assembly. A conveying assembly is mounted on the vehicle frame for conveying 
the pulverized material to the trench. 

30 According to one embodiment ofthe present invention, the vehicle frame is further 

provided with a collecting apparatus for collecting at least a portion of the pulverized material 

for use as a sandblasting sand. 

Pursuam to an additional embodiment of tite present invention, tiie pulverizing 

assembly comprises a separator for separating tiie excavated material into at least two grades 
35 of material, a cnisher having an inlet and an ouUet, and delivering componentry for delivering 

one of the grades of material from die separator to tiie inlet of the crusher. 
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The separator may comprise componentry for separating the excavated material into a 
coarse, a medium, and a fine grade of material, the grade deliveitd to the inlet of the crusher 
being the medium grade, further comprising an assembly for returning the coarse grade of 
material to the berm. 

The conveying assembly may comprise a conveyor having a first end positioned 
below the ouUet of the crusher for catching pulverized material produced by the crusher and a 
second end positionable over the trencL 

Componentry may be provided for directing the fine grade of material ftora the 
separator to Ae first end of the conveyor. Alternatively, an additional conveyor having a first 
end positioned for receiving the fine grade of material from the separator and a second end 
positionable over the trench, may be provided for conveying the fine grade of material to the 
trench. 

According to a more specific embodiment of the present invention, the assembly for 
picking up excavated material comprises a spoil guide assembly pivotally mounted at a rear 
end thereof to the from end of the vehicle frame for collecting excavated material upon a 
forward movement of the vdiicle frame. 

The vehicle fi^e may be mounted on a track assembly. In this case, componentry is 
provided for driving the track assembly. Akematively, die vehicle frame may be mourned on 
a tire assembly. In this case, componentry is provided for driving the tire assembly. 

The separator may comprise a double screen assembly. In diis case, the assembly for 
transporting the excavated material comprises an elevator having a first end at the assembly 
for picking up excavated material and a second end positioned above the screen assembly. 

A method of padding a trench having a berm with excavated material thexralong. in 
accordance with the presnet uwention, conqirises: (a) automatically gathering at least a 
portion of the excavated material from the berm; (b) automatically pulverizing at least part of 
the gathered material to form a pulverized material: and (c) automatically conveying said 
pulvmzed material to the trench. 

Pursuant to an additional feature of the presem invention, the method fimher 
comjmses automatically separating tiie gathered material into at least two grades of material 
only one of the grades of material being pulverized to form the pulverized material. 

The method may fiirther comprise automatically retummg another of the grades of 
material to the berm. 
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The gatherit^ of the excavated material may comprise contiiniously gathering Ae 
excavated material along the benn of the trench, the conveying comprising continuously 
conveying the pulvoized mataial to the trench along the bottom thoeof. 

The the step of separating may comprise automatically sifting the excavated material 
through a double screen assembly. In diis case the step of sifting may comprise the step of 
auunnatically vibrating the double screen assembly. 

A method of laying a pipeline in a traich having a berm witii excavated material 
thetealong, in accordance witii tiie present invention, comprises: (a) gathering a portion of the 
excavated material from die beim; (b) pulverizing at least part of the gathered material to 
form a pulverized material; (c) 
conveying die pulverized material to the tnnch; and (d) 
laying a pipeline on the pulverized material in die trench. 

According to a more specific embodiment of the present invention, the method fimher 
comprises die steps of: (e) gadiering an additional portion of excavated material fiom the 
benn; (f) pulverizing at least part of the additional gadieied material to form additional 
pulverized material; and (g) covering the pipeline with the additional pulverized material. 

Pursuant to an even more specific embodiment of the present invention, the method 
further comprises the steps of: (h) gadiering a further portion of excavated material from the 
benn; (i) pulverizing at least part of the ftuther gatheted material to form fiirthcr pulverized 
material: and 0) after laying the pipeline and prior to covering die pipeline, sandblasting the 
pipeline using at least a portion of the further pulverized material as a sandblasting sand. 

An apparatus and associated mediod in aceontance with dte present invention provide 
an efficient means for padding a pipeline while reducing or altogether eluninating the need to 
inqjort padding materials to a pipeline site, thereby reducing or diminating the cost and 
rauapaw&r needed to transport such materials. The present invention additionally jnovides 
for die production of sandblasting sand fixmi materials at a p^line ate. thus leducmg or 
el imin a ting the cost of transporting sandblasting sand to the pipeline site. 
BRIEF DESCRIPTION OF THE DRAWINGS 

Fig. 1 is a schematic side-elevational view of a awich padding machine shovring a 
stage in a padding operation. 

Fig. 2 is a schematic plan view of die machine of Fig. 1 showing anodier stage in a 
padding operation. 
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Fig. 3 is a schematic sidfr^levational view of a trendi padding machine equipped with 
a can for collecdng pulverized material. 

Fig. 4 is a schematic side^evational view of another tieneb padding machine. 
DETAILED DESCRIPTION 

A padding machine 10 for padding atreneh 12 con^ses a vehicle fiame 14 mounted 
on tracks 1 6. A spoil guide assembly 1 8 is pivotally mounted to a fiom end of frame 1 4 by 
lever aims 20 and hydraulic pistons 22. A continuous-belt type elevator 24 having a plurality 
of paddles 26 is mounted to fiame 14 by elevator mount 28. Elevator 24 has a fiont end 30 
(Fig. 2) and a rear end 32. Front end 30 is positioned inside spoil guide assembly 18, and rear 
end 32 is positioned above a separator such as double screen assembly 34. 
15 Screen assembly 34 comprises a coarse screen 36 above a fme screen 38 and a 

collecting plate 40 below fine screen 38. Coarse screen 36. fine screen 38. and coUecting 
plate 40 are all inclined rearwardly toward their respective lower ends 42. 44. and 46. A 
chute 48 leads rearwardly off lower end 42 of coarse screen 36. An incline 50 leads off lower 
end 44 of fine screen 38 and irto inlet 52 of crusher 54. A first conveyor 58 is mounted 
20 below an outiet 60 of crusher 54. and a second conveyor 56 is mounted below lower end 46 
ofcollecting plate 40. In a preferred embodiment, conveyors 56 and 58 are of the 
continuous-belt type. Alternatively, one or both of conveyors 56 and 58 may be a simple 
gravity-driven chute. Distal ends 62 and 64 of conveyors 56 and 58. respectively, are 
positionable over trench 12. Conveyors 62 and 64 can be selectively extended to either side 
25 of padding machme 1 0 by a pivoting or sUding action in order to accomodate trenches on 
eitiier ade of padding machine 10. 

Screen asembly 43 is mounted to frame 14 by vibrating separator mounts 66. 
Separator mounts 66 may vibrate screen assembly 34 by a rotating eccentric weight 
mechanism, an electromagnetic vibratimg mechanism, or any equivalem componentry for 
30 inducing mechanical vibrations. 

An engine room 68 is mounted to vehicle fiame 14. and a platform 70 allows an 
operator of padding machine 10 to access a control panel 72 to control the functions of engine 
room 68. As will be apparent to one stalled in the art of construction machinery, tracks 1 6, 
hydrauUc piston 22. elevator 24. seprnxor mounts 66, crusher 54, and conveyors 56 and 58 
35 may be driven by engine room 68 and controlled by control panel 72 through hydraulic or 
mechanical linlcages. or each may have its own drive and control mechanisms. 
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3 1° a trench padding operatioo. padding madune 10 is positi^ 

ttench 12 in aUgnment wi4 spoO 74 excavated from trench 12. Spoil 74 inchides laige 
particles 76 not suitable for inclusion in a padding material. As paddmg machine 1 0 moves 
forward, ^il 74 gadiers in spoil guide assembly 18. The level of spoil guide assraibly 18 
relative to bemi 8 can be adjusted by hydraulic pistons 22. such that in a first pass, spoil 

10 guide assembly 1 8 removes only a top i^er (not dedgnated) of spoil 74. the lower portion of 
spoil 74 remaining fi)r gathering by another pass of spoil guide assembly 18. 

Spoil 74 gathered in spoil guide assembly 18 is picked vp by elevator 24 at front end 
30 thereof and carried to rear end 32 by paddles 26, wheie spoil 74 is droRwd onto double 
SCTeen assembly 34. A coarse grade of material consisting of large particles 76 does not pass 

15 throi^ coarse screen 36, but instead, aided by the incline of coarse screen 36 and the 

vibration thereof by separator mount 66, large particles 76 descend over chute 48 to ground 
level 8. 

A medium grade of material consistmg of intermediate particles 78 and a fine grade of 
material consisting of small particles 80 pass through coarse screen 36 and M to fine screen 
20 38. Small particles 80 pass tiirough fme screen 38 onto collecting plate 40 and, aided by 
gravity and tiie vibration of screen assonbly 34, descend ofif lower end 46 and onto conveyor 
56, Small particles 80 collect on conveyor 56 and are transported over distal end 62 tiiereof 
and into uencb 12. 

Intermediate particles 78 do not pass tim)ugh fine screen 38 but instead descend over 
23 incline 50 and imo inlet 52 of crusher 54. where intermediate particles 78 are pulverized into 
pulverized material 82. Pulverized materid 82 collects on conveyor 58 and is tian^rted 
over distal end 64 thaeof and into trench 12. 

The specific range of particle sizes m tile coarse, medium, and fine grades of material 
will dq)end on tiie particular needs of a user of padding machine 10 and the environment in 

30 vtdiich machine 10 is employed. In general, die fine grade ofmaterial is selected to be a 
material suitable as a paddmg material with no fintiiw processmg. TTie medium grade of 
material is selected to be a material witii sizes of intermediate particles 78 too large for use as 
a padding material but small enough to be efficienUy pulverized by crusher 54 mto pulverized 
material 82, itself utilizable as a padding -material. The coarse grade of material is selected to 

35 be a material vntii sizes of particles 76 too large to be effidendy processed by crusher 54. 
Ahemaidvely, where a large amount of fine grade matoial is piesem in spoil 74, some 
particles having a size tiiat is efiicientiy proccssible by die crusher may be included in die 
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coarse grade of material in order to reduce the woridoad of crusher 54 to promote efficient 
operation of paddmg machine 10. 

The range of particle shzes in die difiFerent grades of material is primarily determined 
by the sizes of openings (not designated) through screens 36 and 38, and screens 36 and 38 
may be removably mounted in double screen assembly 34 to be exchangeable with screens 
having openings of differem sizes. 

It is to be noted Uiat the separation of spoU 74 need not be perfonned by a double 
screen assembly, but may proceed using any of a number of processes known in the art For 
example, a continuous belt as in U.S. Patent 4,948,299 or a grizzly as in U.S. Patait 
3,701,422 may be used to effect the separation. In addition, it is not necesssary that spoil 74 
be separated into three grades of material. For example, fme screen 38 could be replaced by a 
collecting plate such as plate 40. and fine particles 80 as well as intermediate particles 78 pass 
togetiier into inlet 52 of crusher 58. Alternatively, spoil 74 can be separated into more than 
three grades of material for separate processing. 

In an additional feature of die present invention illustrated in Fig. 3, a movable cart 84 
is attached to padding machine 10 by a linkage 86. Cart 84 is positioned to collect pulverized 
material 82 from outlet 60 of crusho: 54 for use as a sandblasting sand. Cart 84 may be 
positioned duectiy below outiet 60, or conveyor 58 may be used to tranqxm pulverized 
material to an offset position of cart 84. For example, conveyor 62 may extend to die right of 
paddmg machine 10 to convey fine material 56 to trmch 12 (Fig. 2) vAdle conveyor 64 
extends to the left of machine 10 to fill cart 84 with pulverized material 82. In the case that 
cart 84 is used to collect pulverized material 82 for use as a sandblasting sand, crusher 54 is 
selected to produce a pulverized material 82 of a grade suitable for use as a sandblasting sand. 
Of course, an additional screen assembly (not shown) may be provided to reject particles of 
pulverized material 82 not suitable for use as a sandblasting sand. 

In an altemative embodunent of the present invention, (Fig. 4) a padding machine 88 
comprises a vdiicle fi»me 90 on whidi are mounted engine room 68, spoil gmde assembly 
18, elevator 24, double screen assembly 34, crusher 54, and conveyor 58. In addition, a guide 
92 is mounted below double screen assembly 34 to direct fine particles 80 fiom collecting 
plate 40 to conveyor 58. Thus, only a single conveyor 58 is used to convey material to to 
trench 12. 
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Vdiicle fiame 90 is moiinled on tire assembly 94. wliich is driven by engine room 68 
tlirough conventional mechanical or bydraulic linkages (not Ulustrated). A control cabin 96 is 
fixed to fisme 90 to accomodate an qwrator of padding madiine 88. 

In a method of laying a pipeline in trench 12 having a berm 8 with spofl 74 therealong, 
padding machine 1 0 advances to gadwr a portion of spoU 74 in spoil guide assembly 1 8. 
MacUne 10 processes spoil 74 and returns pulverized material 82 and fine particles 80 to a 
floor 98 of trench 12. fonning a bottom layer 102 of padding (Fig 2). A pipe 100 is then laid 
over paddmg layer 102. Padding layer 102 acts as a protective boundary between Uoge 
particles 104 in trench floor 98 and pipe 100. 

Paddmg machine 10 gathers and processes a finther portion of spoil 74 and collects 
pulverized material 82 m a cart 84 (Fig. 3). Pipe joint 106 is welded following conventional 
pipeline construction techniques, and pulverized material 82 coUected m cart 84 is used as a 
sandblasting sand to sandblast pipe jomt 106. 

Padding machine 10 advances to gather an additional portion of spoil 74 in spoil guide 
assembly 1 8. Machme 10 processes spoU 74 and returns pulverized material 82 and fine 
particles 80 to trench 12, forming atop layer 108 of paddmg (fig. 1). Paddmg layer 108 
covers and surrounds pipe 100. 

Coarse particles 76 that have passed over chute 48 and collected on berm 8 niay then 
be returned to trench 12 by any conventional process, such as the use of a bulldozer (not 
illustrated) to push coarse particles 76 into trench 12 on top of paddmg layer 108. 

In a preferred embodunent, diree sqxuate paddmg machmes 10 are employed. A first 
paddmg machme 1 0. as iUustcated m Fig. 2, moves continuously along the berm of trench 12 
laying bottom paddu^ layer 102. A second paddhig machine 10, as illustrated m Fig. 1, 
moves continuously along the benn of trench 12 Uying top padding layer 108. Pipe 100 is 
Wd in trench 12 between the first machme 10 and the second machine 10. Athird padding 
machke 1 0. as illustrated hi Fig. 3, moves contmuously along the beim of trendi 12 
collecting pulverized material 82 m cart 84 for use as a sandbtastmg sand. Chute48maybe 
shqied to duect coarse particles 76 to one side of paddmg machme 12,sothatona 
subsequent pass of padding machme 10 coarse particles 76 are not agam gadiexed by spoil 
guide assembly 12, 

Of course, it is possible to employ only one or two paddmg machmes 1 0, dthw by 
using a smgle machine 10 to perform more tiian one function, for example both the laying of 
bottom hiyer 1 02 and of top tayer 1 08 m consecutive passes along die berm of trench 1 2, or 



WO!»7>04183 'f^ 9 

PCT/US9(!/12061 

8 

Vdude fiame 90 is mounted on tire assembly 94, v*fc^ 
tbroughoonventiond mechanical or hydraulic li^ A control cabin 96 is 

fixed to fiame 90 to accomodate an operator of padding machine 88. 

In a method of laying a pipeline in maich 12 having a berm 8 with spoil 74 therealong, 
padding machine 10 advances to gather a portion of spoO 74 in spoil guide assembly 1 8. 
Machine 10 processes s^il 74 and returns pulverized material 82 and fine particles 80 to a 
floor 98 of trench 12, fotmmg a bottom layer 102 of padding (Fig 2), A pipe 100 is then laid 
over paddfag layer 102. Padding layer 102 acts as a protective boundary between large 
particles 104 m trmcb floor 98 and pipe 100. 

Padding machine 10 gathers and processes a fimherpordon of spoil 74 and collects 
pulverized material 82 to a cart 84 (Fig. 3). Pipe joint 106 is welded following conventional 
pipeUne construction techniques, and pulverized material 82 coUected in cart 84 is used as a 
sandblasting sand to sandblast pipe joint 106. 

Padding machine 10 advances to gadter an additional portion of spoU 74 in spoil guide 
assembly 18. Machine 10 processes spoU 74 and rennns pulverized material 82 and fine 
particles 80 to trench 12, forming a top layer 108 of padding (fig. 1). Padding layer 108 
covers and surrounds pipe 100. 

Coarse particles 76 diat have passed over chute 48 and coUected on berm 8 niay then 
be returned to trench 12 by any conventional process, such as the use of a bulldozer (not 
illustrated) to push coarse particles 76 into trenrij 12 on top of paddmg lay« 108. 

In a preferred embodiment, tiiree separate padding machmes 10 ate en^>loyed. A first 
padding machine 1 0. as iUustrated in Fig. 2, moves continuously along the berm of trench 12 
laymg bottom padding layer 102. A second paddmg machine 10, as iUustrated m Fig. 1, 
moves continuously along the berm of trench 12 Uying top padding layer 108. Pipe 100 is 
laid m trench 12 between die first machine 10 and the second machine 10. Athiid padding 
machine 1 0. as illustrated in Fig, 3, moves continuously along the beim of trench 12 

collecting pulverized material 82 m cart 84 for use as a sandbtasting sand. Chute 48 may be 
shqied to direct coarse particles 76 to one side of paddmg machine 12, so that on a 
subsequent pass of padding machine 10 coarse particles 76 are not agam gatiieied by spoil 
guide assembly 12. 

Of course, it is possible to employ only one or two padding machines 10, either by 
usmg a smgle machine 10 to perform more dian one fimction, for example both the laying of 
bottom Uiyer 102 and of top layer 108 m consecutive passes along the berm of trench 12. or 
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by reverting to conventional means, for canying out one ormore fimctions. such as importing 
sandblasting sand to the pipeline constraction ate. 

AMiough the invention has been described in tenns of particular embodiment 
applications, one of ordinary skill in the art, m Bght of this leaching, can generate additional 
embodiments and modifications without departing from the spirit of or exceeding the scope 
of the claimed invention. For example, one or more vibrating sifting screens as described 
herein may be replaced with respective perforated rotating drums or trommels. Accordingly, 
it is to be understood that Ifae drawings and descriptions herein are profFerred by way of 
example and should not be construed to limit the scope thraeof. 



wo 97/04183 




PCTAJS96/12061 



10 

WHAT IS CLAIMED IS: 

1- An qyparatus for padding a tiench having a bcnn wifli excavated material 
tiimalong, comprisiiig: ' 

a vehicle fiame adiqited for movement along the bemi; 

means at a font end of said vehicle fiame for picking up excavated 

means on said vehicle fiame for pulverizing at least a portion of the excavated material to 

form a pulverized material; 

means on said vehicle frame for transporting the excavated matai^ 
piddng vp to said means for pulverizing; and 

means on said vehicle fiame for conveying the pulvwized material to the trench- 

2. The q)paratus defined in claim 1 , further comprising means for collecting at least a 
portion of said pulverized mata-ial for use as a sandblasting sand 

3. The ^paratus defined in claim 1 wheardn said means for pulverizing comprises: 
means for separating the excavated material into at least two grades of material; 

a crusher having an inlet and an outlet; and 

means for delivering one of said grades of matwial fiom said means for separating to said 
inlet of said c^oisher. 

4. The apparatus defined in claim 3 wherein said means for separating comprises 
means for separating the excavated material into a coarse, a medium, and a fine grade of 
material, said one of said grades of material being said medium grade, fimher comprising 
means for returning the coarse grade of material to &e benn« 

5. The apparatus defined in claim 3 wherein said means for conveying con^irises a 
conveyor having a first end positioned below said outlet of said cnisher for catchmg 
pulverized material p«>duced by said crusher and a second end positionabl^ 

6. The apparatus defined in claim 5 fintherccmprising an additional conveyor hav^ 
afirst end positioned for receiving said fine grade of material fiom said means for separating 
and a second end positionable over the trrach for conveying said fine grade of material to the 
trench* 

7. The apparatus defined in claim 5, fiirther conq>rising means for directing said fine 
grade of material fiiom said means for separating to said first end of said conveyor. 

8. 71ieq>paratusdefiiied in claim 7 wherein said means for picking up excavated 
material comprises a spoil guide assembly pivotally mounted at a tear end thereof to said ' 
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fiont end of said vehicle fiame for collecting excavated material upon a forward movement of 
said vehicle fiame. 

9. The iqsparaius defined in claim 8 wherein said v 
assembly, further comprising means for driving said track assembly. 

10. The apparatus defined in claim 8 iniierein said vehicle fimne is mounted on a tire 
assembly, finther comprising means for driving said tire assembly. 

11. The ^aratusd^ed in claim 2 \rficrcin said means for sepa^ 
double screen assembly. 

12. The q)paratus defined in claim 1 1 wherem said means for transporting the 
excavated material comprises an elevator having a first end at said means for picking up 
excavated material and a second end positioned above said screm assembly. 

13. A niedK)dofpadding a trench havir^ a betm with excavated material tiierealong, 
comprising: 

automatically gathering at least a portion of the occavated material fiom the berra; 
automatically pulverizing at least part of the gathered material to form a pulverized 
material; and 

automatically conveying said pulverized material to the tremdL 

14. The method defined in claim 13, further comprising automatically separating the 
gathered material into at least two grades of mataial, only one of said grades of material 
being pulverized to form said pulverized material. 

15. The method defined in claim 14, further comprising automatically returning 
another of said grades of material to the berm. 

16. The method defined in clahn 13 wherein the gathering of the excavated material 
comprises continuously gathering the excavated material along the berm of the trench, the 
conveying comprising contiraiously conveying said pulverized material to the trench along 
the bottom thereof 

17. The method defined in claim 13 i»*erem the separating comprises automatically 
sifting the excavated material through a double screen assembly. 

18. The me&od defined in daim 17 wherein sifting comprises the step of 
automatically vibrating said double screen assembly. 

1 9. A method of laying a pipeline in a trench having a berm wiA excavated material 
therealong, comprising: 
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5 font end of said vehicle fiame for collecting excavated material upon a forward movement of 
said vehicle fiame. 

9. The apparatus defined in claim 8 wherein said vehicle fiame is mounted on a track 
assembly, further comprising means for driving said track assembly. 

10. The apparatus defined in claim 8 ^^lierein ^d vehicle frame is mounted on a tire 
10 assembly, further comprising means for driving said tire assembly. 

11. The ^aratus defined in claim 2 herein said means for separating conqirises a 
double ^reen assembly. 

12. Tie ^)paratus defined in claim 1 1 vrfi«em said means for transportii^ the 
excavated material comprises an elevator having a first md at said means for picking up 

15 excavated mataial and a second end positioned above said screra assembly. 

13. A m^hodofpadding a liench having a bemi with excavated material Ifaerealon^^ 
comprising: 

automadcally gathering at least a portion of the excavated material from the benn; 
automaticaUy pulverizing at least paxt of the gathered material to fonn a pulverized 
20 material; and 

automatically conveying said pulverized material to the tiendL 

14. The method defined in claim 13, fiirther compriising automatically sepatating the 
gathered material into at least two grades of material, only one of said grades of material 
being pulverized to form said pulverized material. 

25 IS. The method defined in claim 14, further comprising automatically returning 

another of said grades of material to the berm. 

16. The method defined in claim 13 wherein the gathering of the excavated material 
comprises continuously gathering die excavated material along the benn of the trench, the 
conveymg comprising craitimxously conveying said pulverized material to the trench along 

30 the bottom thereof! 

17. The method defined in dsum 13 ^^dierein the separating comprises automatically 
sifting the excavated material through a double screen assembly. 

1 8. The mediod defined in claim 17 M^ierein sifting con^3rises the step of 
automatically vibrating said double screen assembly. 

35 1 9. A method of laying a pipeline in a trench having a berm with excavated material 

therealong, comprising: 
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gathering a portion of the excavated material fiom the hcan; 

pdverizing at least part of the gathered material to fbnn a 

ccmveying said pulvoized material to flie trench; and 

laying a pipeline on said pulverized matmal in the trench. 

20. The method defined in claim 19, further comprising: 

gathering an additional porti<m of excavated material from the bexm; 

pulverizing at least part of said additional gathered material to fonn additional 
pulverized material; and 

coverii^ the pipeline with said additional pulverized material. 

2L The method defined in claim 20» finther comprising: 

gathering a ftirther portion of excavated material firom the berm; 

pulverizing at least part of said fimher gatiiered material to form further pulverized 
material; and 

afte laying the pipeline and prior to covering the pipeline, sandblasting the pipeline 
using at least a portion of said furtfa^ pulverized material as a sandblasting sand. 




BEST AVAILABLE COPY 




BEST AVAILABLE COPY 




BEST AVAILABLE COPY 




BEST AVAILABLE COPY 




BEST AVAILABLE COP 



# 



INTERNATIONAL SEARCH REPORT 



IntffflHtlPTlHl ■pptf^ffftfi f^Q, 

PCTA;S96/12061 



A. CIASSIHCATION OF SUBJBCr MAXTOR 

IPC{6) :E02P 5/22; F16L 1/028 
USCL :37A4^5; 405/174, 179 
According tP Intcniationd Patent Chsaifioation <IPq or to both aalioiial dAniilestioa and IPC 



B. FIBLPS SEARCHED 



Mmimiim doeumeotatiim Mnhcd (oksdfication f yilem followed by etowifiegtion tyndmli) 
U^. ; 37/142J; 405/174, 179 



ueinduded Ib tho fiddi feuebed 



EbeiiofUc data bate QOfuulied during the 



ieafth(iuiiieof data baie and, where pnetkabki aeaiohtenni med) 



C« DOCUMM^ CONSIDERED TO BE RELEVANT 



Category* 



Otation of docuroeot, mth bdicatkni, utee uppnpn^ of the lelevam 



R^BvanttodafanNo. 



X 
Y 



Y 
Y 



US 4,948,299 A (CRONK, JR. ET AL.) 14 August 1990 
(14.08.90), see entire document, especially column 8, lines 
25-30. 



US 5,430,962 A (OSADCHUK) 11 July 1995 (11.07.95), 
see column 16/ lines 17-23. 

UK 2.152,840 A {HUNT ET AL) 14 August 1985 
(14.08.85), see entire docunrtent. 

US 5,259,699 A (KLAMAR) 09 November 1993 (09.11.93), 
see entire document 



1, 3. 17, 18 

2-5, 7-12, 14- 
16, 19-21 

2, 9, 11, 12 



3-5, 7-10, liU 
16. 19-21 

10 



n Further docunwnts ate listed ni the eontmiutkni of Box C. See patent fiuni^ 



SpecU ciicfOffiCTof ciiBddoa mBaat; 

documcaUtefming Ihc geocfml ■bite of tt» it whfch h imi ooai i d e rwl 



•L" 



tiffierdocuBMBtiNMUhed on or albr As 

d o cu mqm wUd) 8»y tfuow doobb oo ptiority ckinid) 
died Id olibliih Ac |-«kil-*i^ ^ ^ «aolher ciMa 
ipedkl Mon (a ipeetfied} 



Ittter doMBort pd}liM tfkr the intccBMk^ 
ddta ud not io oodfliol vidiihe appUMioa bnt«M a 
pnncipW or ifaeocy twdafyiu^thainveD^ 



t of ptdtfeokf idcMDoo; Ihc ddned tavBOtiBa i 



orvfakhk 



d nrtmimUmhKtt int t prior to the Inlrnirthw lfili^ drto tokter^Bm 




Date of the actual cocnpleUon of the international ieaith 
15 AUGUST 1996 



Date of mailfaig of the international aeaich lepoit 



04SEP1998 



Nmme and mailing addreis of the ISAAiS 
Coo mrigii onef of PUecU mod TMenuHB 

Box per 

Wuhingtoo, D.C. 20231 
Facaimile No. f703> 305-3230 



Authorized o: 

TARAL. 
Telephone We. 



too 



cm) 305-3019 



Ponn PCT/ISA/210 (leeond theet)(JuIy 1992)* 



BEST AVAILABLE COPY 



